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Contract  progress  and  activitiss  sines  CDRL  A001.14. 

Sumnuiry  of  progress 

•  The  last  actuator  trade  through  burnout  wAh  only  a  mirwr  delamination  and  this  was  ttealed* 
by  a  second  isostatic  pressing.  The  actuator  was  sintered  using  the  following  schedule: 

ramp0  5'*C/mmto1185*^;holdfor3h;coolO  1 ‘‘C/rnin  to  800°C;  switch  off. 

-  Unfortunately  this  actuator  cracked  (kJrir>g  sinfering. 

•  The  first  full-scale  monHoring  of  weight  loss  during  burnout  was  completed.  This  confirmed 
that  burnout  cf  the  large  actuator  is  going  to  completion.  The  actuator  from  this  experiment 
wili  be  the  next  to  be  sintered. 

•  The  smaller  actuators  are  being  tested 

•  The  short-circuit  modulus^ the  actuators  is  1 5  Mpsi  ±10%. 

The  modulus  decreases  to  12  Mpsi  at  1  MV/m 

•  The  room-temperature  strain  at  1  MV/m  was  390  pstrain  (undamped)  and  325  pstrain 
(under  3000  psi  prestress) -note  that  these  strains  wiH  be  much  larger  at  5**C.  The 
hysteresis  was  <1%  for  the  all  the  prestress  values  studied  (0-10*  psi) 

Telephone  calls,  trips,  and  significant  resulta 

•  Bridger  spoke  with  the  ONR  Scientific  Officer  regarding  r^uests  for  samples.  Bridgerwill 
send  5  small  actuators  to  Manfred  Kahn  at  NRL  to  assist  in  their  burrxMJt  studies  and  Bridger 
will  send  some  pellets  (if  avaiiabie)  to  Qiming  Zhang  at  Penn.  State  Univ.  but  Bridger  is  not 
permitted  to  assist  thora  workers  on  this  contract. 

Results  bearing  on  prior  problem  areas 

•  The  bending  problems  in  measuring  actuator  performance  under  stress  have  been  resolved. 

•  The  low  rate  of  spending  is  not  a  problem  since  the  current  increment  must  now  last  until  the 
end  of  the  contract  (6/12/94). 

Programmatic  changes 

•  None 

Technical  or  scheduling  problem  areas 

.  None  DT18QCAUT7lNfiPECTBD» 

Contract  and  cost  schedule  status 


•  Experxled  funds  as  of  12  December  1993,  including  expenditures  prior  to  23  July,  were 
$192K  against  a  current  budget  of  $280K  -  budget  will  be  revised  next  month. 

•  A  cost  schedule,  reflecting  the  23  July  program  restart,  is  attached. 

Plans  for  December  1993 


•  Electromechanical  measurements  will  be  conducted  on  a  stack  to  measure  material  properties  ^ 
for  comparison  with  the  actuators.. 

•  The  next  actuator  module  iteration  win  omfiplete  burnout  and  be  sintered.  A  fifth  and  what  q 

should  be  final  iteration  will  be  started.  .nA  n 
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EXPENDITURE  CHART 


AMOUNT  EXPENDED  ($K) 


(xs)  aaaN3dX3  inronv 


31-Jul  31-Aug  30-S«p  31-Oct  30-Nov  31-D«c  31-Jan  2S*F«b  31-Mar  30-Apr  31-May  3(Klun 


SCHEDULE,  MILESTONES,  AND  DEUVERABLES  -  Updated  January  5,  1M4 


Phase  1 

1993 

1994  1 

DDDDDEinDCiaCID 

CONTRACT  START 

Kmm 

Task  1:  Materials  Preparation 
and  Detrice  Design 

•  Purchase  additional  startirrg  materials 

— 

— 

■■■■■ 

•  Formulate  ceramic  materials 

•  Materials  characterization 


•  Model 


Task  2:  Module  Fabrication 


•  Prepare  multilayer  devices 


•  Burnout,  isopress,  and  fire  devices 


•  Polish  and  terminate  devices 


Task  3:  Device  Testing 


•  Initial  electrical  characterization 


•  Initial  mechanicai  characterizaUon 


•  Fbrce/displacement  versus  field  and  prestrsss 


•Strain  versus  field 


•  (Hipotting) 


•  Reliability  testing  (extended  cycling) 


•  Final  'prooT  characterization 
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